Ocular prosthesis motility was measured and compared in 15 patients with a primary baseball implant after enucleation of an eye, in 11 patients with a secondary baseball implant, in 12 patients with an Allen implant, and in 11 patients without any intraorbital implant. In all patients a noticeable lag of movement of the prosthetic eye was measured: in the extreme directions of gaze the excursions of the prosthesis were far less in comparison with the contralateral normal eye. For normal eye movement round the primary position of gaze, however, the prosthesis motility in the primary baseball and Allen implant group appeared to be sufficient to give a lifelike appearance. The average motility of the prostheses in these two groups did not differ. The motility in the secondary baseball group and in the group without an implant was evidently worse. In the last group the prosthesis motility was most impaired. We conclude that the insertion of an implant, even when inserted some time after the enucleation (a secondary implant), improves the motility of the prosthesis markedly. We recommend the primary baseball implant as the correction of choice after enucleation.
The cosmetic disfigurements which arise after enucleation of an eye include enophthalmos, retraction of the upper eyelid, deepening of the superior sulcus, backward tilt of the prosthesis, and stretching of the lower eyelid.' These symptoms, summarised in 'the postenucleation socket syndrome,' may arise separately or in combination and vary in severity. To regain a normal appearance after the enucleation they should be prevented and/or treated. This is best accomplished by substitution of the orbital volume loss (6-7 ml) with an adequate intraorbital implant.
Motility of the artificial eye is another important factor which contributes to the normal appearance of the anophthalmic orbit. Because a certain amount of prosthesis motility is a prerequisite for a lifelike aspect of the anophthalmic socket, we studied the motility in a series of patients consulting the ocularist at the Orbital Centre. This series comprises 15 patients with a primary and 11 patients with a secondary baseball implant, 12 patients with an Allen implant, and 11 patients without an implant. The prosthesis motility in these patients was measured and compared.
Patients and methods In a group of 49 consecutive patients who visited the ocularist (EG) after enucleation of an eye for various reasons the motility of the ocular prosthesis was evaluated. All the patients had an optimal fitting prosthesis from the ocularist's point ofview. Fifteen patients had a primary baseball implant, 11 a secondary baseball implant, 12 an Allen implant, and 11 patients had no intraorbital implant. The baseball implants2 were 18 mm acrylic balls covered with donor sclera. They were all inserted in our centre according to the primary and secondary implantation technique as described by Collin.3 In the case of primary implantations the ball covered by sclera was placed in Tenon's space. The four rectus muscles were attached to the sclera with double armed sutures. Tenon's capsule and the conjunctiva were closed in two layers. For the secondary implantation technique the sclera covered ball was inserted into the intraconal fat, posterior to Tenon's capsule. Before implantation three double armed sutures were attached to the sclera at the 3, 6, and 9 o'clock positions. They were passed medially, laterally, and inferiorly through Tenon's capsule and the conjunctiva after insertion of the ball. The Allen implants,4 with short tunnels through which the rectus muscles are drawn and sutured to each other, had all been inserted elsewhere.
The reasons for enucleation and the clinical characteristics in the four subgroups are summarised in Table 1 . Patients who had sustained severe orbital trauma were excluded from this study.
The motility of the prosthesis and of the contralateral normal eye was measured with the Kestenbaum's limbus test.56 The patients were provided with spectacles with frontoparallel acrylic glasses divided by a metric scale. For accurate motility readings pictures were taken of all patients wearing the Kestenbaum spectacles. During photography equal illumination by indirect lighting was achieved by placing the patient's head in a half globe with a white inner surface with two partly screened flash lights. The camera was placed on a stand in front (Fig 1) . Pictures were taken with the patient looking straight forward and in three directions of gaze: abduction, adduction, and elevation (Fig 2) . Depression was not measured because the upper eyelid covers the eye when looking downward. A water scale connected with the millimetre graduated glasses prevented false horizontal readings during photography. To enlarge the slides, they were projected on a screen to facilitate motility reading. Motility readings were performed with the temporal limbus as a landmark for adduction and the nasal limbus as a landmark for abduction. The inferior pupillary border was used as a landmark for measuring elevation. The position of these landmarks in the primary Smit, Koornneef, Groet, Zonneveld, Otto Table 2 shows the results of our measurements. The motility of the artificial eye was reduced substantially in all patients as compared with the motility of the contralateral eye. A motility loss of 50% or more was found. The mean motility in the primary baseball group averaged 2-3 mm, in the Allen implant group 2 2 mm, in the secondary baseball group I 7 mm, and in the group without an implant I -mm. The primary baseball and Allen implant patients had the best motility, whereas patients without an implant had the poorest motility. The motility of the artificial eye in the secondary implant group was intermediate. We found no correlation between the motility i3~~~~F igure Camera set-up for measurement ofprosthesis motility. Prosthesis motility with and without intraorbital implants in the anophthalmic socket (Table 2) . We did not find a relationship between the weight of the prosthesis and the motility in each of the four subgroups. Consequently, we could not confirm the concept12 that the weight of the artifical eye has an effect on motion because it would take more energy and more friction to set a larger mass in motion. As was to be expected, the weight of the prosthesis in the group without an implant was higher than in the 'implant' subgroups. On average the weight of the prosthesis for the patients with a secondary implant was less than for the patients with other implants. This is explained from the finding in a previous study' that secondary implants generally are situated more anteriorly in the orbit than primary implants.
The implantation of a baseball implant after enucleation is a relatively new technique.2 In our centre it was introduced in the early 1980s. From that time onwards (nearly) all patients routinely received a primary baseball implant following enucleation. Consequently, the primary implant group includes patients who were enucleated since the baseball implant was introduced, whereas in the secondary implant group the patients were enucleated before then. This explains the difference in time interval between date of enucleation and investigation in the two subgroups (Table 1) .
The primary baseball and Allen implant group comprised relatively more patients who underwent enucleation for malignant melanoma, whereas in the secondary implant group and in the group without an implant relatively more patients were enucleated for ocular trauma. The differences in age at enucleation in the subgroups (Table 1) The numbers in Table 2 represent the motility in the extreme directions of gaze. In normal contact and in personal interactions, however, these extreme eye excursions are usually not applied. So the loss of motility on the affected side, which we found by measuring in these ranges, is not so dramatic in practice as the values might suggest. Often it was impossible to point out the affected side at first sight, especially in those patients with a primary baseball or an Allen implant, whereas during photography the enucleated side showed itself only when the patient was asked to look in the extreme directions of gaze. Apparently, as other authors3 1617 also noted, adequate motility in small excursions and good 'quick motion' in conversation are more important for preserving a natural appearance.
Better prosthesis motility in extreme eye excursions was linked with better motility in small excursions. So immediate prosthesis movement in small excursions concurrently with the fellow eye was found to be best in the primary baseball and Allen implant group, less in the secondary implant group, and the least in those patients without an implant.
From the foregoing it is clear that the primary baseball implant is preferred after enucleation. This implant restores the patient's physionomic aspect very well, in both a cosmetic and functional sense.
